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iAbstract
This study investigates the core categories and characteristics of the social media
technologies (SMTs) that undergraduate students choose to use in their own learning,
outside of the formal curriculum. Within a mixed method research methodology, this
inquiry employed 30 semi-structured interviews and an online survey (N = 679) to
explore why and how undergraduates across disciplines view SMTs to be a meaningful
part of their own university learning. Together, the qualitative and quantitative results
demonstrate that several contextual relationships exist, including an important
relationship between the particular ways of meaning making students identified and
the specific social media technologies they use for their university learning. While no
differences were found for general social media use, there is a significant relationship
between particular ways of making meaning and use of specific SMTs, indicating the
importance of learning context and social media affordances.Introduction
Those concerned with teaching and learning in higher education and the Net generation’s
perspectives on and uses of technology must address calls to move beyond the digital
native debate (Bennett & Maton, 2010; Kennedy, Judd, Dalgarno, & Waycott, 2010) by
asking students directly what they see as a meaningful part of their learning. Digital native
arguments are often used as a warrant for adoption and integration of emerging web
technologies, particularly social media technologies (SMTs) that fall under this umbrella
of emerging technologies, in higher education settings (Smith, 2012; 2016a). This study
aims to move beyond the digital native debate by developing research-informed under-
standings of the ways in which Net generation students may perceive technologies, spe-
cifically social media, to be a meaningful part of their undergraduate learning. By
investigating the core categories and characteristics of the social media technologies
(SMTs) that undergraduate students choose to use in their learning, we can address the
need for contemporary educational research that builds deeper understanding of stu-
dents’ perspectives and uses of social media in their learning. Hamid, Waycott, Kurnia,
and Chang (2015) stress the importance of addressing such gaps in the literature, stating
that “…detailed analyses of student perspectives covering a range of learning settings are
less common.…little is known about how students feel about the interactivity benefits of
social technologies” (p. 2). This study aims to address such existing research gaps by in-
vestigating why and how undergraduate learners view social media technologies to be a
meaningful part of their university learning, from the learners’ perspective.The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International
icense (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
rovided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and
ndicate if changes were made.
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structured interviews and online survey (N = 679) to explore why and how undergradu-
ates across disciplines view SMTs to be a meaningful part of their own university
learning. Together, results from the semi-structured interviews and the survey show an
important relationship between the particular ways of meaning making students
identified and the specific social media technologies they use for their university
learning. While no differences were found for general social media use, there is a sig-
nificant relationship between particular ways of making meaning and use of specific
SMTs, indicating the importance of learning context and social media affordances.
Social media technologies that fall under this umbrella of emerging web technologies
are increasingly adopted in higher education settings (Dron & Anderson). However, as
Saeed, Yun, and Sinnappan (2009) have stated, although the adoption of these
technologies is on the rise in academic settings, a major obstacle remains to be “the
limited understanding of learners’ characteristics and perceptions about technology
use” (p. 98). As such, the picture of what technologies students view to be a meaningful
part of their academic studies, and specifically which SMTs they choose to use for their
learning, is murky. Further contributing to this murkiness, a 2012 study of undergradu-
ates from the EDUCAUSE Center for Applied Research (ECAR) showed that 75% of
students indicated that technology helps them achieve their academic outcomes.
However, when asked about SMTs, a majority of students indicated they preferred face-
to-face communication with their instructors (Dahlstrom, 2012). In 2012, 57% of
students reported that they prefer to keep their academic and social lives separate, and
these numbers have increased:
In 2014, 73% of students agreed or strongly agreed that they like to keep their academic
and social lives separate. This is up from 60% in 2013 and provides context for why
just one in three students said they wish their instructors would use social media as a
learning tool more, fewer than those who said they wish their instructors would use it
less. (Dahlstrom & Bichsel, 2014, p. 12)
Other recent studies have demonstrated students’ separation of academic and social
spheres, especially concerning technologies (Jones, Blackey, Fitzgibbon, & Chew, 2010),
though further research is required to understand the reasons why and how this
separation occurs, and how it impacts students’ perceptions and uses of social media
for learning (Smith, 2016a; 2016b).
Such contradictory evidence makes it difficult to know the reasons why students may
view particular technologies to be meaningful to their learning, and why they may
separate certain SMTs from their academic lives. These contradictions continue in
other recent findings, including an ECAR report that showed fewer than 50% of
students indicated using social media as a learning tool (Dahlstrom, Brooks, Grajek, &
Reeves, 2015, p. 25). A strong resistance to social media in learning has also been
reported in Canadian contexts, with a recent study from Dalhousie University’s Centre
for Teaching and Learning reporting that a “majority of teachers (62.63%) were in dis-
agreement with the use of these [social media] tools, which was similar to the students’
response (66.32%)” (Sehatzadeh & Le-May Sheffield, 2014, p. 17). Given widespread
news coverage of social media in higher education, such as the media coverage of a
troubling Dalhousie dentistry student Facebook group called the Class of DDS 2015
Smith International Journal of Educational Technology in Higher Education  (2017) 14:12 Page 3 of 24Gentlemen (CBC News, 2015), it is clear that students, educators, and administrators in
post-secondary institutions alike are aware of widespread Facebook use in higher edu-
cation, even if there is some reluctance to include social media in the formal curricula.
Since research findings show that students can and often do have positive perceptions
of technologies in academic settings, while at the same time noting the negative aspects
of SMTs and the need to be selective about communication modes to connect to
instructors and other students, EDUCAUSE recommends that institutions should
“understand which innovations they [students] value the most” (Dahlstrom, 2012, p. 4).
A key finding from ECAR’s recent undergraduate IT study shows that “meaningful and
intuitive use of technology for academics cannot be assumed, even when a technology
is widely available or used by students in other contexts” (Dahlstrom et al., 2015, p. 6).
To this end, the purpose of the study is to understand student perspectives and self-
reported uses of SMTs in meaningful ways for their learning. By further investigating
the reasons why students may or may not choose to use social media for learning,
educators and administrators can make informed decisions when choosing whether or
not to integrate social media in educational practice.
Meaning in education and technology
Mezirow’s (1991) seminal work on transformative learning has been influential in regard
to constructivist discussions of meaning and meaning making: “Our actions toward things
are based on the meaning that the things have for us. These meanings are handled in and
modified through an interpretive process that we use in dealing with the things we
encounter” (pp. xiv). In addition to such educational discussions, several authors have
engaged with the term meaning as it relates to technologies. For instance, Postman (1992)
discusses meaning in regard to technology, warning against reductionism:
Machines cannot feel and, just as important, cannot understand…. It is meaning, not
utterance, that makes mind unique….As I understand it, meaning also includes those
things we call feelings, experiences, sensations that do not have to be, and sometimes
cannot be, put into symbols. They “mean” nonetheless. (emphasis in original,
pp. 112–113)
In this way, human meaning differs from the logic processes and computer languages
upon which our technologies are based. Human meaning making involves understandings,
communication, and interactions that relate to and represent feelings, emotions, experi-
ences, and values developed within ourselves and through interactions with other people.
Meaning makers may mediate and share these experiences through the use of technologies,
such as social media, but to give meaning and bring understanding is an inherently human
(rather than technological) process.
Affordances of social media for learning
Throughout this study, undergraduates across disciplines often described social media
as “a real double-edged sword” that can either help or hinder learning depending on
the context, purpose, or intention of the interaction – in other words, depending on
what can be afforded by the technology (Smith, 2016a; 2016b). Willcockson and Phelps
(2010) have defined an affordance as “the way a technology or software can be used
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understood as that which is made available (or, suggested) by characteristics that enable
one to carry out possible (inter)actions via an object within a physical or virtual envir-
onment. For instance, having the ability to click or press an on-screen button via a
mouse, trackpad, or touchscreen affords moving through space when navigating in the
on-screen environment (Hayman & Smith, 2015; Smith & Hayman, 2016). Researchers
have called for anti-determinist approaches to educational technology research by (re)-
focusing on affordances, arguing that such approaches should be emphasized in academic
analyses of education, technology, and young people (Buckingham, 2011; Selwyn, 2012).
Such approaches to research of technologies in educational contexts can develop a shared
understanding of the wider contexts within which technologies are ascribed meaning.
Social media definitions and terms
Kennedy et al. (2009) have determined that “[m]any emerging Internet technologies can
be broadly grouped together under the label ‘Web 2.0,’ an umbrella term used to describe
web-based applications, including social software tools” (p. 10). This study uses the term
social media as a broad umbrella, with social media technologies (SMTs) used to describe
specific platforms or tools (e.g., Facebook). Herrington, Reeves, and Oliver (2010) have de-
scribed social media as emerging technologies and cognitive tools that “allow the creation
of collaborative, shared knowledge…and the development of participatory cultures” (p. 9).
As outlined in the survey instrument (see Additional file 1), the following definition was
used in the study: Social media include applications and websites that allow users to cre-
ate and share content. Social media also enable users to connect via web technologies or to
participate in social networks. Following Valtonen, Dillon, Hacklin, and Vaisanen’s (2010)
discussion of social software, 13 updated categories of social media (with SMT examples)
in learning were utilized, validated, and refined during the study, as shown in Table 1:
Theoretical framework and research methodology
This study uses a constructivist approach, a theoretical lens recognizing knowledge to
be “constructed by learners as they attempt to make sense of their experiences”Table 1 Categories of Social Media Investigated
Categories of Social Media Example Social Media Technologies
Blogs Blogger, WordPress
Wikis Wikipedia, Wikimedia
Google Apps Google Calendar, Google Docs
Image sharing Flickr, Instagram, Pinterest
Social bookmarking Delicious
Social networking Facebook, Google+
Social news sites Reddit
VOIP & Instant messaging Skype, Google talk/chat
Do-it-yourself networks Ning
File sharing Dropbox, Google Drive, BitTorrent
Video sharing YouTube, Vine
Location-based applications Foursquare, Google Maps
Microblogs Twitter
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(1) learners actively construct their own knowledge, and (2) social interactions are an
important part of knowledge construction (Woolfolk, Winne, Perry, & Shapka, 2010,
pp. 343–344). More specifically, the researcher used social constructivism, understand-
ing knowledge to be constructed via social negotiation by engaging multiple perspec-
tives and experiences (Driscoll, 2005). Social constructivist research frameworks
emphasize multiple and varied meanings (Creswell, 2014); therefore, the participants’
meanings, views, and perspectives are the focus of inquiry. Social constructivism was
also a fit for the study because the alignment between the affordances of social media
and the premises of social constructivist learning theories are well established (Dron &
Anderson, 2014).
In alignment with the social constructivist framing of the study, questions within the
study (see Smith, 2016a) reflect the following key characteristics of social constructivism
as outlined by Woo and Reeves (2007):
 Active construction of knowledge based on experience with and previous
knowledge of the physical and social worlds;
 Emphasis on the need for the ZPD (here referred to as communication with peers
or experts related to real life, to reflect participants’ language);
 Emphasis on the influence of human culture and the sociocultural context;
 Recognition of the social construction of knowledge through dialogue and negotiation;
 Emphasis on the intersubjective construction of knowledge;
 Multiple interpretations of knowledge. (Jaworski, 1994; Ernest, 1995, as cited in
Woo & Reeves, 2007, p. 19)Methodology
Mixed methods research (MMR) was used as a methodological umbrella, where
methods are intentionally combined in order to best address the research questions
(Creswell, 2014). Using an exploratory MMR design, the study involved a first phase
qualitative component where the researcher conducted 30 semi-structured interviews,
followed by a second phase quantitative component where the researcher conducted an
online survey (N = 679) of undergraduates across disciplines. Institutional Research
Ethics Board (REB) approval was obtained. Following their participation, participants
could choose to be entered in a draw for one of four $25 iTunes gift cards (two for the
interview group and two for the survey group), in recognition of their time.Research methods
The study’s first phase included semi-structured interviews, where generic qualitative
strategies (Merriam, 2009) and constructivist grounded theory (CGT) (Charmaz, 2014)
techniques were used, including intensive interviewing, constant comparison methods
(e.g., comparing data at each stage of analysis), coding techniques (e.g., incident-with-
incident, focused, and thematic coding), memo-writing, and member checks with inter-
view participants. A semi-structured interview guide was employed (see Smith, 2016a for
the complete guide), and interview audio files were subsequently transcribed. Qualitative
analysis was conducted via the NVivo software application, and as a part of anonymizing
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Qualitative results formed a rich, thick description (Cohen, Manion, & Morrison, 2011) of
the themes and patterns of the undergraduates’ perceptions and self-reported uses
of SMTs in their university learning. Following this interview phase, a subsequent
survey phase was conducted to further investigate themes of meaning making and social
media use emerging from this initial qualitative phase.
The study’s second phase utilized an online survey, collecting responses in Survey-
Monkey via a cross-sectional design, to enable macro-level analysis and comparison of
different groups (Cohen et al., 2011). Responses were analyzed using statistical procedures
via the Statistical Package for Social Sciences (SPSS) software. Reliability and validity were
ensured throughout; for example, through thorough consideration of the interview phase
and analysis of the research literature, including modifying and updating components of
Valtonen et al.’s (2010) categories of social software. To develop a high quality instrument,
two pilot surveys were analyzed prior to the final survey. An initial pilot survey (N= 22,
Cronbach’s alpha of 0.88) was conducted with volunteer participants following their inter-
view, with a second pilot survey (N= 15, Cronbach’s alpha of 0.90) conducted with volun-
teer undergraduates outside of the qualitative sample. The final survey (N= 679,
Cronbach’s alpha of 0.92) used primarily closed questions, but also some open-ended
questions (see Additional file 1 for the full survey instrument). Items with Likert-type
rating scales ranged from 1 (strongly agree) to 5 (strongly disagree). Descriptive analysis
was conducted to analyze closed responses, aligned with the nature of the sample. Open-
ended textual responses were analyzed using parallel generic qualitative and CGT
techniques (e.g., coding, constant comparison) employed for the interview analysis. Data
analysis focused on participant descriptions regarding the categories and characteristics of
meaning making and social media in their learning, as well as any notable differences,
relationships, or patterns.
Sample
To achieve saturation of student participants, the qualitative sample was purposeful
and homogenous, involving 30 full-time undergraduates at a large Canadian research-
intensive university, the University of Alberta, who were between the ages of 18–25
years old. Ten students were interviewed from each of the following disciplinary
groups: (1) social sciences and humanities, (2) health sciences, and (3) natural sciences
and engineering. The online survey was distributed via a university email list, using a
convenience sample. These sampling approaches were effective in achieving saturation
of interview data for the first phase, and gathering a robust number of survey responses
for the second phase.
Limitations
This study was designed to address the research questions within the context of a
large research-intensive institution in Western Canada. Since this study’s focus was
on undergraduate students at the University of Alberta, the nature of the samples
(a purposeful homogenous sample for the interviews, and a non-probability con-
venience sample for the survey) is a limitation in regard to the wider transferability
and generalizability of the findings (Cohen et al., 2011). Finally, participation of fe-
males (N= 442, 68.6%) in the survey was slightly higher than the overall percentage of
females (59% in 2011) in the Canadian undergraduate population (Statistics Canada, 2011).
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The qualitative and quantitative results illustrate why and how undergraduate ways of
making meaning and their specific social media use are related, demonstrating that a
significant relationship exists between undergraduate meaning making and the specific
SMTs (see Fig. 1) students indicated using in their own university learning. While this
article focuses on the core categories and characteristics of social media demonstrated
in the survey responses with supporting examples and evidence from the interviews, a
detailed discussion of additional qualitative and quantitative findings that are outside of
the scope of this article can be found in Smith (2016a; 2016b). The results presented
here from the interview and survey data illustrate not only what SMTs undergraduates
most often indicated used, but also why students’ meaning making activities have an
important connection to technologies and learning in this regard.Social media and meaning making in undergraduate learning
A particularly valuable outcome of the interview process was the refinement and
validation of categories and characteristics of social media for undergraduate learning.
At the beginning of the semi-structured interviews, undergraduate students were asked
to describe what social media means to them, including associated characteristics and
examples. Participants provided a useful set of articulations defining social media char-
acteristics and purposes, and an outline of the most common SMTs they used in their
learning. This qualitative discussion, including descriptions regarding the ways in social
media help or hinder learning (see Smith, 2016a; 2016b), informed the following core
social media characteristics in university learning that were further investigated via the
survey: collaborating (e.g., to create documents online); sharing information online;
tracking and managing schedules; building relationships (i.e., mainly with peers,
occasionally with instructors); posting/re-posting media or information found; and,
commenting on media or information found online.Fig. 1 Specific Social Media Reported in Undergraduate Learning. This figure illustrates social media that
undergraduates indicated using in their own university learning, listed from highest to lowest frequency,
in response to survey question 13 (In your own university learning, do you use any of the following?).
*Note: this university has an institutional version of Google Apps for Education.
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whether they used any of the specific SMTs within or beyond the updated categories of so-
cial media in Table 1. As part of this constructive process, interviews with undergraduate
students provided the validation and refinement of the categories and characteristics of so-
cial media subsequently used in the survey instrument. Through this validation and refine-
ment process, the exclusion of certain social categories beyond specific SMTs became
necessary: social games, virtual worlds, email, and feed readers were deemed to be outside
of social media in undergraduate learning. To prevent duplication, professional networks
(e.g., LinkedIn) were captured under the category of social networks. Some students pro-
vided descriptions of eClass (i.e., the LMS) during their interviews, often questioning
whether eClass should be considered social media. Overall interview descriptions demon-
strated that LMS and web-conferences are most often used for instructor-led rather than
student-led interactions, and have distinct parameters and features differing them from
social media platforms. This confirmed exclusion of these items (the LMS and web confer-
encing) from the categories of social media for learning. Meaning making and social media
descriptions in the qualitative phase were a critical part not only of the interview compo-
nent, but also of survey instrument creation and validation, which probed and confirmed
themes related to SMTs and meaning making via the online survey (Smith, 2016a).
Although ways of making meaning are often tacitly held and therefore may be
difficult to articulate, students participating in the study offered many thoughtful reflec-
tions on the importance of meaning making during the interviews. Several students
articulated the importance of meaning making in university. For instance, as third year
Arts student Joseph stated, “I think in general, meaning making is something that every
student is up against in order to make sense of new knowledge and new learning that
comes with being in university.” Similarly, as second year Arts student Hillary
noted, “I think it’s one of the main goals of getting a university education is to
make meaning of the world around you.” Several participants recognized meaning
making as something that all students face and as an important goal of university
learning. From the interview phase, students described nine core categories of
meaning making in university learning (see Table 2). Following these qualitative
descriptions, in their survey responses, students indicated the following ways of making
meaning of their university learning (listed from highest to lowest frequency).Table 2 Q10: How do you make meaning (“make sense”) of your university learning?
Variables (highest to lowest frequency) Yes No
n (%) n (%)
Ways of making meaning
Gaining your own deep understanding 501 (73.8) 178 (26.2)
Applying your experience to real life 431 (63.5) 248 (36.5)
Working through the process of figuring something out 426 (62.7) 253 (37.3)
Putting your learning into context 382 (56.3) 297 (43.7)
Saying something in your own words 355 (52.3) 324 (47.7)
Interacting with different perspectives 323 (47.6) 356 (52.4)
Researching information 321 (47.3) 358 (52.7)
Discussing with other people 368 (45.8) 311 (45.8)
Seeking help from others 257 (37.8) 422 (62.2)
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education and research, few studies provide an analysis of undergraduate perceptions
of making meaning in their own learning. Understanding the ways in which undergradu-
ates define and view meaning making in their learning, particularly as these descriptions
connect to their choices to use or not use certain social media technologies, helps to
provide important context for the reasons why students use certain SMTs over others for
their learning.Social media use and characteristics
With few exceptions, the majority of students interviewed indicated use of social media
in their own university learning, and the majority of survey respondents (n = 451,
71.5%) also indicated using social media in their university learning. Students who
use social media in their learning indicated that the most frequently used SMTs (see
Fig. 1) closely mirror those perceived to have the highest importance in learning
(see Table 3).
For those who indicated using social media in their learning, in terms of usefulness
for university, the social media characteristics that received a high number of strongly
agree and agree ratings (see Table 4) included:
 Collaborating to create documents online (e.g., Google Docs) (92.4%)
 Sharing information online (e.g., links to websites, articles) (91.2%)
 Tracking and managing your academic schedule (88.2%)
 Building relationships with peers (e.g., Facebook, LinkedIn) (87.0%)Table 3 Q14: In your opinion, do you see these social media as an important part of your university
learning?
n (percent)
Strongly agree Agree Neutral Disagree Strongly disagree
Blogs (e.g., Blogger, WordPress) 18 (4.2) 94 (22.0) 159 (37.2) 102 (23.9) 54 (12.6)
Wikis (e.g., Wikimedia) 131 (30.7) 163 (38.2) 82 (19.2) 35 (8.2) 16 (3.7)
Google Apps (e.g., Google Calendar,
Google Docs)
187 (43.1) 162 (37.3) 59 (13.6) 16 (3.7) 10 (2.3)
Image sharing (e.g., Flickr, Instagram,
Pinterest)
19 (4.4) 78 (18.2) 162 (37.8) 98 (22.8) 72 (16.8)
Social bookmarking (e.g., Delicious) 8 (1.9) 24 (5.7) 189 (44.6) 117 (27.6) 86 (20.3)
Social networking (e.g., Facebook,
Google+)
72 (16.7) 179 (41.4) 107 (24.8) 46 (10.6) 28 (6.5)
Social news sites (e.g., Reddit) 18 (4.3) 86 (20.3) 168 (39.7) 92 (21.7) 59 (13.9)
VOIP and Instant messaging
(e.g., Skype, Google Talk, WhatsApp)
57 (13.3) 151 (35.4) 143 (33.5) 45 (10.5) 31 (7.3)
Do-it-yourself networks (e.g., Ning) 8 (1.9) 38 (9.1) 222 (53.2) 79 (18.9) 70 (16.8)
File sharing (e.g., Dropbox, Google
Drive, BitTorrent)
211 (49.2) 150 (35.0) 54 (12.6) 9 (2.1) 5 (1.2)
Video sharing (e.g., YouTube, Vine) 142 (32.9) 182 (42.2) 70 (16.2) 25 (5.8) 12 (2.8)
Location-based applications
(e.g., Foursquare, Google Maps)
22 (5.2) 72 (17.1) 180 (42.8) 88 (20.9) 59 (14.0)
Microblogs (e.g., Twitter) 19 (4.5) 67 (16.0) 155 (36.9) 106 (25.2) 73 (17.4)
Table 4 Q15: In your opinion, are the following characteristics of social media useful for your
university learning?
n (percent)
Strongly agree Agree Neutral Disagree Strongly disagree
Building relationships with peers
(e.g., Facebook, LinkedIn)
171 (40.1) 200 (46.9) 39 (9.2) 11 (2.6) 5 (1.2)
Building relationships with instructors
(e.g., Facebook, LinkedIn)
55 (12.9) 146 (34.4) 127 (29.9) 67 (15.8) 30 (7.1)
Creating media to share online
(e.g., pictures, videos, music)
73 (17.2) 198 (46.7) 96 (22.6) 43 (10.1) 14 (3.3)
Sharing information online
(e.g., links to websites, articles)
187 (44.4) 197 (46.8) 22 (5.2) 12 (2.9) 3 (0.7)
Posting/Re-posting media or
information found online
(e.g., re-tweeting, sharing links)
113 (26.9) 188 (44.8) 79 (18.8) 33 (7.9) 7 (1.7)
Commenting on media or information
found online
65 (15.5) 170 (40.5) 115 (27.4) 60 (14.3) 10 (2.4)
Collaborating to create documents
online (e.g., Google Docs)
249 (59.0) 141 (33.4) 24 (5.7) 7 (1.7) 1 (0.2)
Tracking and managing your academic
schedule
223 (52.7) 150 (35.5) 36 (8.5) 11 (2.6) 3 (0.7)
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university learning (see Table 5), students reported similar ratings for these social media
characteristics, though with somewhat lower overall percentages:
 Collaborating to create documents online (e.g., Google Docs) (83.2%)
 Sharing information online (e.g., links to websites, articles) (81.7%)
 Building relationships with peers (e.g., Facebook, LinkedIn) (75.2%)
 Tracking and managing your academic schedule (74.3%)Table 5 Q16: In your opinion, do the following characteristics of social media help you to make
meaning (make sense) of your university learning?
n (percent)
Strongly agree Agree Neutral Disagree Strongly disagree
Building relationships with peers
(e.g., Facebook, LinkedIn)
127 (30.0) 191 (45.2) 62 (14.7) 37 (8.7) 6 (1.4)
Building relationships with instructors
(e.g., Facebook, LinkedIn)
60 (14.3) 144 (34.2) 115 (27.3) 76 (18.1) 26 (6.2)
Creating media to share online
(e.g., pictures, videos, music)
71 (16.9) 168 (40.0) 111 (26.4) 54 (12.9) 16 (3.8)
Sharing information online
(e.g., links to websites, articles)
127 (30.2) 217 (51.5) 56 (13.3) 16 (3.8) 5 (1.2)
Posting/Re-posting media or
information found online
(e.g., re-tweeting, sharing links)
78 (18.5) 176 (41.8) 114 (27.1) 40 (9.5) 13 (3.1)
Commenting on media or information
found online
59 (14.0) 144 (34.3) 144 (34.3) 55 (13.1) 18 (4.3)
Collaborating to create documents
online (e.g., Google Docs)
187 (44.3) 164 (38.9) 54 (12.8) 11 (2.6) 6 (1.4)
Tracking and managing your academic
schedule
144 (34.2) 169 (40.1) 77 (18.3) 25 (5.9) 6 (1.4)
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In terms of making meaning, a higher percentage of respondents indicated making
sense of their university learning individually (personally) (n = 293, 46.4%) or both
individually (personally) and with others (socially) (n = 306, 48.4%), rather than solely
with others (socially) (n = 33, 5.2%). Furthermore, analysis of the responses for (Q10)
ways of meaning making and (Q13) specific SMT use revealed several relationships, as
shown in Tables 6, 7, and 8. Applying a Pearson correlation for ways of making meaning
(Q10 totals) and specific SMTs (Q13 totals) revealed a fair degree of relationship (Colton,
1974) and statistical significance: r(677) = 0.38, p < 0.001. The importance and implica-
tions of these relationships are detailed in the discussion section, below.Summary of results
These findings further reinforce social constructivist connections between social interac-
tions and meaning making in university learning. While social media use in general
remains relatively constant across participants, when examining specific ways of meaning
making and specific social media use in university learning, several key relationships
become evident. As shown through the Pearson correlation, there is a significant
relationship between ways of making meaning and specific SMT use, demonstrating not
only the connections between meaning making and SMTs, but also that these contexts
are important for social media in university learning. There are also connections between
particular ways of making meaning and several specific social media, as outlined in the
supporting data provided in Tables 6, 7, and 8.Discussion
The connections outlined in the qualitative and quantitative results bring forth a range
of social media related to making meaning of university learning, presenting a much
fuller picture of the nature and purpose of SMTs in learning than can be witnessed in
traditional usage data alone. There were associations between specific SMTs used and
ways of making meaning, with the most popular SMTs – Google Apps, social networking,
file sharing, video sharing, and wikis – also having the highest number of connections
with specific activities across the nine core categories of meaning making. The reasons
why students used these particular SMTs relate not only to the meaning making activities
identified, but also to what is afforded by certain social media characteristics; for example,
whether an SMT enables collaborating to create documents online (e.g., Google Docs),
sharing information online (e.g., links to websites, articles), tracking and managing an aca-
demic schedule, building relationships with peers (e.g., Facebook, LinkedIn), and so on.
As an example of such connections between specific SMTs and meaning making,
while wikis were the fifth most used SMT as reported by 40.4% of students (see Fig. 1),
further analysis of the results illustrated that those who indicated using wikis also
reported engaging in several meaning making activities in their learning (outlined in
Table 6). Reflecting key characteristics of social constructivism (Woo & Reeves, 2007),
these particular ways of making meaning include gaining a deep understanding (82.1%),
discussing with other people (67.2%), putting learning into context (64.2%), applying ex-
perience to real life (69.0%), and working through the process of figuring something out
(72.3%). Here, moving beyond usage statistics alone, we can see that those students who
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activities, from discussing with others to putting learning into context and solving a
problem.
Further insights into less popular SMTs are also revealed when considering meaning
making. For instance, VOIP and instant messaging were the sixth most used SMT,
reported by only 25.2% of students (see Fig. 1). However, students who used VOIP and
instant messaging in their learning also indicated that they engaged in the entire range
of meaning making activities listed, including researching information (59.1%), seeking
help from others (53.8%), saying something in your own words (63.2%), applying ex-
perience to real life (80.1%), and so on (see Table 7). There are connections for a range
of meaning making activities related to other less frequently used SMTs, including
image sharing, blogs, microblogs, location-based applications, and social news sites.
Unsurprisingly, those SMTs that had very low use – social bookmarking (2.2%) and
do-it-yourself networks (1.9%) – also had fewer associations with meaning making ac-
tivities. For the small percentage of students who did use these technologies, instead
of a range of meaning making activities there were one or two specific meanings
present, with connections between social bookmarking and seeking help from others,
as well as do-it-yourself networks and applying experience and putting learning into
context (see Tables 6, 7, and 8). These results were consistent with the interview re-
sults, where no students indicated use of or familiarity with do-it-yourself networks,
and very few were familiar with social bookmarking. The interviews and survey re-
sponses both showed very low usage and understanding of do-it-yourself networks
and social bookmarking, and as a result those items have been removed from the
updated categories of social media since they were not commonly known or used by
post-secondary learners in this study, shown below. Informed by the data analysis,
the following outlines the updated and validated list of social media categories in
university learning:Updated categories of social media for undergraduate learning
1. Google Apps (e.g., Google Calendar, Google Docs)
2. Social networking (e.g., Facebook)
3. File sharing (e.g., Dropbox, Google Drive, BitTorrent)
4. Video sharing (e.g., YouTube, Vine)
5. Wikis (e.g., Wikipedia, Wikimedia)
6. VOIP/instant messaging (e.g., Skype, Google Talk/Chat)
7. Image sharing (e.g., Flickr, Instagram, Pinterest)
8. Blogs (e.g., Blogger, WordPress)
9. Microblogs (e.g., Twitter)
10. Location-based apps (e.g., Foursquare, Google Maps)
11. Social news sites (e.g., Reddit)
As social media evolve and change, it will be important for future studies not
only to continue updating and validating specific categories of social media, but
also to confirm whether and how broader groupings of the affordances of social
Smith International Journal of Educational Technology in Higher Education  (2017) 14:12 Page 16 of 24media (i.e., the affordances related to the social media characteristics) may remain
or change over time.Characteristics of social media for undergraduate learning
Another key contribution of this study is the creation and validation of characteristics
of social media for undergraduate learning, providing further insights into what these
social media afford in undergraduate learning, and tied to the discussion of why
students may choose to use certain social media over others. Responses for social
media characteristics that are useful and help to make meaning of university learning
(Q15 means ranging from 1.51 to 2.70 and Q16 means ranging from 1.78 to 2.68; see
Tables 10 and 11 in Appendix) were higher overall as compared to those provided for
the importance of particular SMTs (Q14 means ranging from 1.71 to 3.59; see Table 9
in Appendix). In other words, there were generally higher mean rankings for these
characteristics of social media than for the importance of specific SMTs themselves.
When connected to notions of affordances, this reinforces that students generally gave
higher agreement for these characteristics of social media as being useful and helping
to make meaning of their university learning, rather than for the importance of specific
SMTs themselves. Demonstrating further the activities and interactions that students
most commonly reported with SMTs, for the validated characteristics of social media
for undergraduate learning, the results are based on characteristics frequently identified
(listed from highest to lowest means):Characteristics of social media for undergraduate learning
1. Collaborating to create documents online;
2. Sharing information online;
3. Tracking and managing your academic schedule;
4. Building relationships with peers;
5. Posting/re-posting media or information found online;
6. Creating media to share online;
7. Commenting on media or information found online.
The characteristic related to building relationships with instructors investigated in
the study was removed from the above listed based on quantitative and qualitative findings,
which emphasized student-student and student-content interactions on social media but
problematized the use of social media for faculty-student interactions (for more informa-
tion, see Smith, 2016a; 2016b).Social media and meaning making
As the Pearson correlation demonstrates, there is a relationship between the ways of
making meaning and specific social media technologies used in undergraduate learn-
ing, demonstrating that, from the learners’ perspective, it is important to fully con-
sider why, how, and what types of interactions occur via SMTs in their undergraduate
learning. Associations between particular ways of making meaning and specific SMTs
also revealed interesting patterns in the meaning making activities outlined. As an
Smith International Journal of Educational Technology in Higher Education  (2017) 14:12 Page 17 of 24example, for gaining a deeper understanding (e.g., of a concept), a high number of
connections existed with blogs, wikis, Google Apps, social networking, file sharing,
and video sharing, as well as VOIP/instant messaging (see Tables 6, 7, and 8). Con-
versely, there are few or no connections between gaining a deeper understanding and
use of image sharing, social news sites, location-based applications, or microblogs.
These findings are consistent with the interviews, where many students stated that
the limitations or specific functions of tools such as Twitter, Instagram, and Google
Maps meant that it was often difficult to gain a deep conceptual understanding from
using them. While many students indicated that these SMTs did serve a useful pur-
pose (e.g., Google Maps was useful for directions and finding places), their design and
functions were often viewed as not helping to build deep conceptual understandings
for their university studies. Yet the opposite is true for other purposes such as apply-
ing experiences to real life (e.g., a career), researching information, and interacting
with different perspectives, where such meaning making activities are associated with
microblogs and location-based applications. This reinforces what several students ar-
ticulated during the interviews: perceptions and uses of social media are associated
with the meaning, context, and the purpose at hand.
Notably, the survey revealed that 71.5% (n = 451) of respondents do use social media
in their own university learning. Contrary to Kennedy et al.’s (2007) earlier research
showing social media use for collaboration and self-publishing in this generation to be
quite low, this study demonstrates that today a large number of undergraduate students
do use social media as a part of their learning, including for collaborative interactions.
Interview results revealed that students value social media in their own learning not
only for social interaction and online collaboration, but also for information finding
and individual study or review (Smith, 2016a). During the interviews, students
commonly placed importance on online file sharing and document collaboration tools,
social networking via SMTs, and building their understanding of core concepts by view-
ing online videos and wikis, etc. This finding is confirmed by survey results showing the
most commonly used SMTs (outlined in Fig. 1) are those enabling collaboration with
peers. Online file collaboration and sharing (e.g., the institutional version of Google Docs)
and social networking technologies (e.g., Facebook) are the top SMTs students reported
using for collaborating in their university learning. However, video sharing services such
as YouTube (e.g., Khan Academy), and wikis (e.g., Wikipedia) are also a top choice, with
interviews revealing that such SMTs are often used for individual learning and review of
concepts.Recommendations
Based on these findings, several recommendations emerge, including implications for
pedagogy in practice and priorities for future research studies.Understanding the meaning of meaningful
Meaning making is frequently mentioned in reference to education, and the “mean-
ing of meaningful interaction” is strongly related to learning theories (Woo &
Reeves, 2007, p. 16). Yet, often while invoking the term “meaningful learning,” re-
searchers and practitioners fail to provide a clear definition for what constitutes
Smith International Journal of Educational Technology in Higher Education  (2017) 14:12 Page 18 of 24“meaningful” interactions within learning. For example, while frequently using the
term “meaningful” in their creation of a model for e-learning in Canada (called the
Meaningful E-Learning Project, or MEL), Salyers, Carter, Carter, Myers, and Barrett
(2014) discussed in detail the term e-learning, but do not provide any definition or
context for what constitutes meaningful learning. Here again, from a deterministic
view, the focus is on the effectiveness of technology and on defining e-learning,
ignoring the key issue of what it means to be meaningful. This study illustrates a
significant relationship between ways of making meaning and specific social media
technologies used in learning, and a main implication and recommendation related
to this finding is the need to continue to grow a shared understanding of meaningful
learning interactions via technology, particularly from the perspective of under-
graduate students.
This study is framed within a social constructivist approach, since alignment
between the affordances of social media and the premises of social constructivist
learning theories (Dron & Anderson, 2014) are well established. As reflected in
Anderson’s (2008) equivalency theorem, many thinkers connect deep learning to
meaningful learning (for more information on educational interactions and social
media, see Smith, 2016b). However, while there is much rigorous research on deep
versus surface approaches to learning (e.g., Trigwell, Prosser, & Waterhouse, 1999), as
Woo and Reeves (2007) aptly showed, the meaning of meaningful learning is neces-
sarily relative in that it depends upon how we understand learning itself, as reflected
in learning theories. This reinforces the importance of framing technological affor-
dances for meaningful educational interactions, such as those presented via the core
categories and characteristics of social media in this study, with explicit connections
to how learning is understood and to research-informed theoretical groundings. Such
links between research and practice can also build educators’ and administrators’
research-informed understandings of undergraduate perspectives and uses of social
media in their university learning, with the ultimate goal of supporting evidence based
decision-making in higher education policy and practice. The findings presented in
this study reinforce a need for further research on learning and technology that en-
gage and explain undergraduates’ understanding of meaning making explicitly, includ-
ing the particular ways in which social-technological interactions via social media and
other emerging educational technologies inform and reflect meaning making pro-
cesses in undergraduate learning.Building digital literacies
Since many students indicated that they use social media in their own undergraduate
learning, even while there is reluctance to include SMTs in the formal curriculum (Jones
et al., 2010; Sehatzadeh & Le-May Sheffield, 2014), a key recommendation of this study is
to teach essential digital literacies that allow students to navigate the complexities of social
media as a part of a comprehensive undergraduate education. Digital literacies are defined
as “the ability to use information and communication technologies to find, evaluate,
create, and communicate information, requiring both cognitive and technical skills”
(ALA Digital Literacy Taskforce, 2011, para 2). Koltay illustrates the importance of these
literacies, noting that “[m]edia literacy, information literacy and digital literacy are the
Smith International Journal of Educational Technology in Higher Education  (2017) 14:12 Page 19 of 24three most prevailing concepts that focus on a critical approach towards media messages”
(2011, p. 211).
A majority of students indicated that they are using social media in their own
learning, and developing students’ knowledge and skills with regard to wider digital
literacies could foster their abilities for integrating beneficial aspects of social media
that can help their learning, while also mitigating the drawbacks that can hinder
learning (Smith, 2016a; 2016b). Recent ECAR findings show that students today do
not feel better prepared to use technologies than in prior years. Rather, undergradu-
ates reported that they could use technologies such as social media more effectively
for learning if they were more skilled at their application and use (Dahlstrom et al.,
2015). Reinforcing these results, students in this study also expressed their need to
further understand why and how certain SMTs can be used for learning in meaning-
ful ways. Several models for building digital literacies are evolving (e.g., Littlejohn,
Beetham, & McGill, 2012; O’Neil, 2014), providing post-secondary institutions with
frameworks to teach students the digital literacies needed for navigating social media in
ways that can facilitate their learning even if SMTs are separate from the formal curricu-
lum. Engaging with digital literacies, future research connected to practice can develop
our understandings of meaningful use of SMTS and inform strategies to effectively teach
undergraduates such cognitive and technical skills across the curriculum.
Conclusion
Addressing calls to move beyond the digital native debate by providing research-
informed understandings of Net generation students in context, this study illustrates
the SMTs students use in their learning and the relationship between social media and
a variety of meaning making activities. There is a significant relationship between
particular ways of making meaning and specific social media use, giving much-needed
context to students’ perceptions and uses of SMTs in learning. These findings provide
new insights into why and how undergraduates choose (or, choose not) to use SMTs
outside of the formal curriculum.
Overall, the qualitative and quantitative findings in this study emphasize that
while general ideas of meaning making and use of social media are often similar
for undergraduate students across disciplines, delving further into their specific
ways of making meaning and the specific uses of social media in context illustrates
a number of important relationships and differences between undergraduates when
considered in context. Since social media change rapidly, knowing the underlying
and persisting characteristics that enable meaningful learning provides opportun-
ities to leverage the affordances that support individual study and collaborative
learning in higher education. As social media continue to emerge and change over
time, it is imperative to know the interactions that students view to be meaningful, and
the reasons why they choose to use (or, not use) such technologies in their own learning.
Knowing what is afforded within social media categories and characteristics, and therefore
why certain technologies may be valued by students, gives a fuller picture of the purpose
and function of social media for university learning, from the students’ perspective. While
meaningful educational interactions can occur via social media, the decision whether or
not to use social media in learning depends on careful consideration of what is afforded,
giving equal consideration to both what is lost and what is gained.
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